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[57] ABSTRACT

A steering column supporting structure for use in a
motor vehicle which includes a vertical portion pro-
vided at approximately a central portion of a vehicle
body, and a hollow horizontal structure extending later-
ally, at its base portion, from the upper portion of the
vertical structure toward the side wall of the motor
vehicle adjacent to the driver’s seat. The lower end of
the vertical structure is connected to a tunnel portion or
raised portion of a vehicle floor with a high rigidity,
while the other end of the horizontal structure at the
side wall of the motor vehicle is connected to an inner
side panel constituting a closed cross sectional structure
together with a hinge pillar outer panel for the improve-
ment of rigidity at the steering column supporting por-
tion.

8 Claims, 4 Drawing Figures
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STEERING COLUMN SUPPORTING STRUCTURE
FOR MOTOR VEHICLE

BACKGROUND OF THE INVENTION 5

The present invention generally relates to a motor
vehicle and more particularly, to a supporting structure
of a steering column at the instrument panel or dash
panel portion of a motor vehicle.

Conventionally, for supporting a steering column on
the body of a motor vehicle, there has been employed a
structure in which the steering column is secured to the
instrument panel or fixed to an inner side panel frame
through a bracket or the like. However, in the arrange-
ment for supporting the steering column on the inner !°
side panel as described above, since rigidity of inner side
panels tends to be poor due to the recent trend for pro-
ducing them by plastic molding, there are such disad-
vantages that the steering wheel 1s subjected to vibra-
tions during high speed driving through reduction of 20
the rigidity of mounting or that sufficient rigidity of
mounting can not be obtained owing to a considerably
long span of the inner side panel in a lateral direction.

In conventional arrangements, air from an air condi-
tioner such as a heater, cooler or the like is led through 25
a duct toward the opposite sides of the forward portion
of a driver’s cab for being discharged therefrom, but
such a duct has an undesirable bent or winding shape in
order to avoid wirings in the lower portion of the in-
strument panel, the steering column and its supporting 30
members and the like, and has such drawbacks that not
only 1t is difficult to manufacture, but presents a large
resistance to the air passing therethrough, with a simul-
taneous increase 1n its weight owing to the complicated
configuration thereof. In order to overcome the disad- 33
vantages as described above, there have also been pro-
posed recently certain arrangements in which simplifi-
cation of the construction, utilization of limited spaces,
etc. are sought by integrally forming the inner side
panel and duct into one unit by molding or the like, but 40
these prior art arrangements still have some problems to
be solved for complete elimination of the drawbacks as
described earlier.

SUMMARY OF THE INVENTION

Accordingly, an essential object of the present inven-
tion 1s to provide a steering column supporting struc-
ture for a motor vehicle which also serves as a ventilat-
ing structure, and in which vibrations of the steering
wheel during high speed driving 1s sufficiently sup- 50
pressed for an improved running stability.

Another important object of the present invention is
to provide a steering column supporting structure of the
above described type which is light in weight, with few
bent portions, and having an efficient ventilating con- 55
struction for utilization of limited spaces in a motor
vehicle.

A further object of the present invention is to provide
a steering column supporting structure of the above
described type which can be readily manufactured on a 60
large scale at low cost for incorporation into motor
vehicles of various types.

In accomplishing these and other objects according
to one preferred embodiment of the present invention,
there i1s provided a steering column supporting struc- 65
ture which includes a vertical portion provided at ap-
proximately a central portion of a vehicle body, and a
hollow horizontal structure extending laterally, at its
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base portion, from the upper portion of the vertical
structure toward the side wall of the motor vehicle
adjacent to the driver’s seat. The lower end of the verti-
cal structure is connected to a tunnel portion or raised
portion of a vehicle floor with a high rigidity, while the
other end of the horizontal structure at the side wall of
the motor vehicle i1s connected to an inner side panel
constituting a closed cross sectional structure together
with a hinge pillar outer panel for the improvement of
rigidity at the steering column supporting portion,
thereby to reduce vibrations of the steering wheel for
improved running stability and also to make it possible
to use the horizontal structure as a duct for an air condi-
tioner or the like for utilization of limited space and
providing an efficient ventilating structure light in
weight, with less bent or winding portions therein.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and features of the present
invention will become apparent from the following
description of a preferred embodiment thereof taken
with reference to the accompanying drawings, in
which;

FIG. 1 1s a schematic perspective view showing an
arrangement of a steering column supporting structure
within a motor vehicle according to one preferred em-
bodiment of the present invention,

FIG. 2 1s a perspective view showing the general
construction of the steering column supporting struc-
ture of FIG. 1,

FIG. 3 1s a fragmentary side sectional view showing
a modification of the steering column supporting struc-
ture of FIG. 2, and

FI1G. 4 1s a fragmentary perspective view explanatory
of a further modification of the steering column sup-
porting structure of FIG. 2.

Before the description of the present invention pro-
ceeds, it is to be noted that like parts are designated by
like reference numerals throughout the several views of -
the accompanying drawings.

DETAILED DESCRIPTION OF THE
INVENTION

Referring now to the drawings, there 1s schematically
shown 1n FIGS. 1 and 2, a steering column supporting
structure 1 for supporting a steering column 2, for ex-
ample, by a bracket member 3, which includes a vertical
structure 1a provided at generally a central portion of a
vehicle body V 1n a direction approximately perpendic-
ular to a vehicle floor 4, and a hollow horizontal struc-
ture 15 extending laterally, at its base portion 152, from
the upper portion of the vertical structure 1a in approxi-
mately a horizontal direction with respect to the vehicle
floor 4 toward the right side or the side wall of the
motor vehicle adjacent to the driver’s seat. The lower
end 1al of the vertical structure 1a 1s rigidly connected
by suitable means to a hollow raised portion or tunnel
portion S of the vehicle floor 4, while the distal end 151
of the horizontal structure 16 at the side wall of the
motor vehicle adjacent to the driver’s seat 1s secured to
an inner side panel 6 constituting a hinge pillar which is
a closed cross sectional structure together with a hinge
pillar outer panel. |

Meanwhile, at a rear portion of a heater unit 7 pro-
vided in a position adjacent to the vertical structure 1a
of the supporting structure 1, there is mounted a center
duct 8 which 1s formed with a front discharge port 8a at
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its front side, and side discharge ports 85 and 8c at the
left and right sides thereof as shown in FIG. 2. The
above discharge port 8c at the right side of the center
duct 8 is communicated, through a connecting duct 9,
with the base portion 1562 of the horizontal structure 154
at the central portion of the vehicle body where the
structure 1b extends laterally and horizontally from the
upper portion of the vertical structure 1a, 1.e. the por-
tion thereof adjacent to a junction j between the vertical
structure 1g and horizontal structure 1) of the support-
ing structure 1, while the portion of the horizontal
structure 15 adjacent to its distal end 151 1s communi-
cated with a ventilator 10 provided at the front right
side of the driver’s seat and having an atr blast port 10a
at its front side for introduction of external air into the
interior of the vehicle cab therethrough.

In the supporting structure 1 with the ventilating
functions as described above, heated air from the heater
unit 7 is discharged into the interior of the vehicle cab
through the central discharge port 8a and a left air blast
port of the ventilator (not shown) through the dis-
charge port 85 at the left side of the center duct 8, and
is also discharged from the right air blast port 10q of the
ventilator 10 at the forward portion of the driver’s seat
through the discharge port 856 at the right side of the
center duct 8, connecting duct 9, the horizontal portion
of the horizontal structure 16 of the steering column
supporting structure 1, and ventilator 10.

It is to be noted here that the arrangement of the
steering column supporting structure 1 described so far
may be so modified that the vertical structure 1a thereof
is incorporated 1n a center console box (not shown) for
connection also to the console box, or that the horizon-
tal structure 15 having an independent frame structure
is replaced by a duct member (not shown) constituted
by fixing an open cross sectional member to a reverse
surface of the inner side panel or an under cover (not
shown) provided under the inner side panel for support-
ing the steering column by said duct member. In the
above case, 1f sufficient supporting rigidity can not be
obtained by merely securing the steering column to said
duct member, the steering column may further be ar-
ranged to be also fixed to the inner side panel by a
bracket or the like.

Referring to FIG. 3, there is shown another modifica-
tion of the arrangement of FIG. 2. In this modification,
the steering column supporting structure 1’ further in-
cludes a column jacket 12 surrounding the portion of
the steering column 2 between the steering wheel 13
and the horizontal structure 15’ and provided with a
blast opening 14 facing a central portion of the steering
wheel 13 and a plurality of blasting holes 12a formed in
the under surface of the column jacket 12, and a duct or
pipe member 11 extending from the horizontal structure
15’ into the lower portion of the jacket 12 for communi-
cation therewith. The air from the horizontal portion
15" introduced into the jacket 12 through the duct mem-
ber 11 1s discharged from the blast opening 14 at the
central portion of the steering wheel 13 and the blast
holes 12a in the under surface of the column jacket 12.

It should be noted here that the present invention is
not limited 1n its arrangements {0 the foregoing embodi-
ments, but may further be modified in various ways, for
example, by replacing the heater unit with a cooling
unit or with an air conditioner capable of effecting both
heating and cooling. Similarly, as shown in FIG. 4, the
air blast port 10a of the ventilator 10 described as pro-
vided at the forward portion of the driver’s cab with
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reference to FIG. 2 may also be modified, for example,
to a defrosting blast hole D formed by communicating
the end portion 161" of the horizontal structure 15"
with a duct Sd built in the side door S for preventing
clouding of a window glass pane g by directing the air
flow thereto in the direction indicated by arrows.

As 1s clear from the foregoing description, according
to the present invention, the steering column is arranged
to be supported by the horizontal structure of the duct-
like closed cross sectional construction, while the base
portion of the horizontal structure at the central portion
of the vehicle body 1s coupled through the vertical
structure having a high ridigity, to the tunnel portion of
the vehicle floor, with the other end of the horizontal
structure at the stde wall of the vehicle body also being
connected to the hinge pillar or to the rigid inner side
panel 1n the vicinity thereof, and therefore, the rigidity
at the steering column supporting portion and the vicin-
ity thereof is markedly increased for efficient suppres-
sion of the vibrations of the steering wheel. Further-
more, since the horizontal structure of the steering col-
umn supporting structure is made into a duct-like con-
figuration, said horizontal structure can be advanta-
geously utilized as the ventilating duct for an air condi-
tioner, etc., and thus, not only is the duct or the like
conventionally required dispensed with, but piping is
greatly facilitated and effective utilization of limited
spaces within a motor vehicle is achieved. Moreover,
since the horizontal structure functioning as the duct is
generally straight in its shape, with less resistance to
flow of air, very efficient ventilation can be achieved
with this simple construction.

Although the present invention has been fully de-
scribed by way of examples with reference to the ac-
companying drawings, it is to be noted that various
changes and modifications will be apparent to those
skilled in the art. Therefore, unless otherwise such
changes and modifications depart from the scope of the
present invention, they should be construed as being
included therein.

What 1s claimed is:

1. A steering column supporting structure for use in a
motor vehicle including a dash panel constituting a
front wall of a cab for the motor vehicle, a floor panel
extending rearwardly from the lower edge of the dash
panel to constitute a vehicle floor and having a floor
tunnel portion extending in a longitudinal direction of
the vehicle body at a central portion of the motor vehi-
cle so as to be raised into the cab, an inner side panel
extending from a front edge of a door opening at the
side wall of the cab to a side edge of the dash panel and
forming a closed cross sectional structure together with
a hinge pillar outer panel, and a steering column pro-
vided in the forward portion of the cab at a central
portion with respect to the driver’s seat and rotatably
housing a steering shaft therein, said steering column
supporting structure comprising a steering column sup-
porting member constituted by a long closed cross-sec-
tion hollow duct bent so as to have a vertical portion
provided in the forward part of the cab and extending
generally perpendicularly with respect to the vehicle
floor at approximately a central portion of the vehicle
body, and a horizontal portion extending from the
upper end of said vertical portion and laterally toward
the side wall of the motor vehicle adjacent to the driv-
er’s seat in a direction approximately horizontal with
respect to the vehicle floor, said vertical portion being
rigidly connected, at its lower end, to said floor tunnel
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portion of said vehicle floor, said horizontal portion
being rigidly connected, at its other end at the side wall
of the motor vehicle adjacent to the driver’s seat, to said
inner side pannel, said steering column being fixed to
approximately a central part of said horizontal portion
for being supported thereat.

2. A steering column supporting structure as claimed
in claim 1, wherein said motor vehicle further has an air
conditioner with an air discharge opening provided at
the forward part of the cab and another air discharge
opening at the side of the driver’s seat, and the part of
said horizontal portion at the central part of the cab 1s
communicated with the air discharge opening of the air
conditioner and said other end of said horizontal por-
tion being communicated with said another air dis-
charge opening. |

3. A steering column supporting structure as claimed
in claim 1, wherein said steering column has a steering
wheel therein, said column supporting structure further
including a column jacket member surrounding a por-
tion of the steering column between the steering wheel
and said horizontal portion and having an opening pro-
vided facing said steering wheel and a plurality of open-
ings formed in the underside wall of said column jacket,
and a duct member provided to communicate the hori-
zontal portion with the lower portion of said column
jacket.

4. A steering column supporting structure as claimed
in claim 1, wherein said motor vehicle further has a duct
member incorporated in a side door with a defrosting
blast hole for directing air flow onto a window glass
pane to prevent clouding thereof, the other end of said
horizontal portion being communicated with said duct
member.

5. A steering column supporting structure for use in a
motor vehicle including a dash panel constituting a
front wall of a cab for the motor vehicle, a floor panel
extending rearwardly from the lower edge of the dash
panel to constitute a vehicle floor and having a floor
tunnel portion extending in a longitudinal direction of
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the vehicle body at a central portion of the motor vehi-
cle so as to be raised into the cab, an inner side panel
extending from a front edge of a door opening at the

side wall of the cab to a side edge of the dash panel and

forming a closed cross sectional structure together with
a hinge pillar outer panel, and a steering column pro-
vided in the forward portion of the cab at a central
portion with respect to the driver’s seat and rotatably
housing a steering shaft therein, said steering column
supporting structure having a steering column support-
ing member with one end rigidly connected to the floor
tunnel portion and the other end rigidly connected to
the inner side panel, said supporting member being
constituted by a long closed cross-section hollow duct
having a vertical portion extending upwardly from said
one end and a horizontal portion bent from said vertical
section and extending between the upper end of the
vertical portion and said other end, said steering column
being supported by said horizontal portion.

6. A structure as claimed in claim §, wherein said
motor vehicle has an air conditioner with an air dis-
charge opening installed frontwardly of the interior of
the vehicle and providing a passage for the introduction
of the air therefrom into the interior of the vehicle, said
horizontal portion of said steering column support
member being communicated with said air discharge
opening.

7. A structure as claimed in claim 6, wherein said
motor vehicle has a discharge port for the introduction
of air from the outside into the interior of the vehicle,
and the horizontal portion of said steering column sup-
porting member is communicated at a position adjacent
said other end to said discharge port.

8. A structure as claimed in claim 6, wherein said
motor vehicle further has a duct member incorporated
in a side door with a defrosting blast hole for directing
air flow onto a window glass pane to prevent clouding
thereof, the other end of said horizontal portion being

communicated with said duct member.
* * - * -
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